Aberrant DNA methylation in non-neoplastic gastric mucosa of H. Pylori infected patients and effect of eradication.
Gene promoter methylation is an epigenetic event leading to gene silencing. This mechanism is particularly relevant in cancer since it can interfere with the activity of specific "suppressor" genes. To evaluate promoter methylation of CDH1, p16, APC, MLH1, and COX2 in patients with H. pylori (Hp) infection before and after eradication. Fifty-seven dyspeptic outpatients who had never performed previous endoscopy or Hp testing and treatment underwent clinical interview, endoscopy with three paired gastric biopsy specimens from the antrum, angulus, and corpus, and (13)C-urea breath test (UBT). Biopsies were scored for the presence of Hp and intestinal metaplasia (IM). DNA methylation of five tumor-related genes (CDH1, p16, MLH1, APC, and COX2) was evaluated by methylation-specific PCR in each biopsy. Infected patients were given a standard eradicating treatment and, after 1 yr, underwent endoscopy with biopsies and UBT. Hp infection was found in 45 patients. IM was detected in 17 out of 45 (38%) infected patients. Mean number of methylated genes was 0, 1.1 +/- 0.9, and 1.6 +/- 0.9 among the 12 Hp-/IM-, the 28 Hp+/IM-, and the 17 Hp+/IM+ patients, respectively (P < 0.0001). Specifically, promoter hypermethylation of CDH1, p16, APC, MLH1, and COX2 was found in 68%, 25%, 7%, 0%, and 14% of Hp+/IM- patients and in 71%, 29%, 35%, 12%, and 12% of Hp+/IM+ patients. No significant difference was found among the three groups of patients as far as age, smoking, alcohol, meat and vegetable consumption, and family history of gastric cancer were considered. Twenty-three out of 45 (51%) infected patients underwent the 1-yr follow-up endoscopy: 17 out of 23 (74%) were successfully eradicated. After Hp eradication, CDH1, p16, and APC methylation significantly decreased while COX2 methylation completely disappeared. Conversely, MLH1 methylation did not change significantly in patients with IM. Hp infection is associated with promoter methylation of genes which are relevant in the initiation and progression of gastric carcinogenesis. While CDH1 methylation seems to be an early event in Hp gastritis, MLH1 methylation occurs late along with IM. Hp eradication is able to significantly reduce gene methylation thus delaying or reversing Hp-induced gastric carcinogenesis.